The Escherichia coli groE chaperonins.
The E.coli groES and groEL genes have been shown to form an operon, to be essential for E. coli viability, and to belong to the so-called heat-shock class of genes whose expression is regulated by the intracellular levels of sigma factor sigma 32. Both groE chaperonin proteins possess a seven-fold axis of symmetry, groES being composed of seven identical subunits of 97 amino acids each, and groEL of fourteen identical subunits of 548 amino acids each. The two groE chaperonins interact intimately as judged by both genetic and biochemical criteria. This interaction has been shown to be required for both bacteriophage morphogenesis and bacterial growth. The groEL chaperonin has been shown to bind to a number of incomplete or unfolded polypeptides in vitro. Such binding may prevent misfolding and promote rapid intra- or intermolecular folding of polypeptides in vivo. The proposed role of the groES chaperonin is to displace the polypeptides bound to groEL, thus effectively promoting the recycling of groEL.